It has been shown that women of Arab ethnicity are at lower risk for adverse birth outcomes than white women in the United States and Europe.
white Americans 16 ; this difference in maternal age distribution could account for differences in PTB risk between AE and white mothers.
Second, parity has also been shown to affect birth outcomes: older primiparous mothers are at increased risk for adverse birth outcomes. [17] [18] [19] In a study by Gilbert and colleagues, 15 minority women accounted for 36% of primiparous mothers Ͼ40 years of age and 61% of primiparous mothers between 20 and 29 years of age; therefore, minorities are less likely to be older and primiparous than white mothers. Because minority mothers are generally less likely to be older and primiparous than white mothers, AE mothers may also be less likely to be older and primiparous, which may explain the ethnicity/PTB risk association.
Third, higher levels of maternal education are associated with lower risk for adverse birth outcomes. [20] [21] [22] [23] [24] AE women are better educated than the general population of American women. 25 Therefore, differences in education between AE mothers and white mothers may account for differences in PTB risk.
Fourth, pregnancy out of wedlock has been shown to be associated with higher risk for PTB. [26] [27] [28] [29] Among mothers who gave birth in Michigan between 2000 and 2001, 96.2% of AE mothers were married at time of birth compared with 72.5% of white mothers. 16 Therefore, differences in rates of pregnancy out of wedlock could explain the ethnicity/PTB risk association.
Fifth, tobacco use during pregnancy has also been shown to increase risk for adverse birth outcomes. [30] [31] [32] [33] [34] It has been shown that AE mothers are less likely to use tobacco during pregnancy than their white counterparts, 35 possibly contributing to the ethnicity/PTB risk association in question.
Sixth, maternal birth outside of the United States has been shown to be associated with lower risk of adverse birth outcomes. [30] [31] [32] [33] [34] AE mothers are more likely to be foreign-born than white mothers. 1, 16 Differences in rates of maternal birth outside of the United States between AE and white mothers may, in part, explain differences in PTB risk.
Although there have been other explanations in the literature that could potentially contribute to the association between AE and risk for PTB, such as differences in socioeconomic status 36 or psychosocial stress, [37] [38] [39] [40] [41] [42] [43] [44] [45] we were limited to these 6 by the covariates available in the data analyzed here. It was the purpose of this study to systematically assess each of these 6 possible explanations as contributors to the association between AE and PTB risk by using data about all birth outcomes in Mich- igan, the state with the highest per capita population of Arab Americans. The primary outcome of interest was PTB; infants with gestation of Ͻ37 weeks were considered to be PTBs. 46 Birth data in the state of Michigan includes information on race, ethnicity, and ancestry (including Arab ancestry). Therefore, self-reported Arab ancestry was used as to delineate AE cases, and self-reported race was used to classify non-Arab white (NAW) mothers. Along with ethnicity, the following covariates were collected: marital status at parturition, parity, maternal age, maternal education, maternal tobacco use during pregnancy, and maternal birthplace (United States or foreign).
PATIENTS AND METHODS

Data
This study was reviewed by the University of Michigan Health Science Institutional Review Board and the institutional review board of the Michigan Department of Community Health.
Analysis
We assessed PTB risk among AE and NAW mothers. We used 2-tailed 2 tests to identify significant associations (␣ ϭ .05) between each of the covariates of interest and PTB, as well as between each ethnicity and each covariate of interest.
Covariates significantly associated with both ethnicity and PTB were considered as variables that could potentially contribute to the association between AE and lower PTB risk. These variables were included in trivariate logistic regression models of the association between AE and PTB risk. The contribution of each covariate was calculated as the absolute change in adjusted odds ratio (OR) in the trivariate model compared with the bivariate model. A final multivariable regression model was built: all variables that were found to contribute to the association between AE and PTB risk were added sequentially in a stepwise fashion to determine the effect of subsequent variable addition on the relation between AE and PTB risk. Variables were added in order from those that most strengthened the ethnicity/risk association to those that most explained it. SAS 9.1 (SAS Institute, Inc, Cary, NC) was used to carry out all statistical analyses. Statistical significance was set at the P ϭ .05 level.
RESULTS
We collected data on 617 451 births. Table 1 shows descriptive statistics and 2-tailed 2 tests between each covariate and PTB. The prevalence of PTB among NAW mothers was 9.4% and 8.2% among Arab American mothers. In stratified analyses, each of the covariates of interest, namely maternal age, education, parity, marital status, tobacco use, and maternal birthplace was significantly associated with PTB. Table 2 shows the associations between maternal ethnicity and covariates of interest as well as P values for 2-tailed 2 tests between each of the dyads; there was a significant association between maternal ethnicity and each of the covariates. The prevalence of pregnancy out of wedlock was lower among AE mothers (4.1%) than among NAW mothers (27.7%). AE mothers were also less likely to report tobacco use (3.3%) than NAW mothers (15.8%). Finally, 80.7% of AE mothers were foreignborn compared with 7.5% of NAW mothers. Table 3 shows trivariate logistic regression models with PTB as the dependant variable and ethnicity and each of the potential contributor covariates individually as independent variables. In the unadjusted model, there was a significant association between AE and lower risk for PTB (OR: 0.76 [95% confidence interval (CI): 0.72-0.79]). Adjusting for age had no effect on the association between AE and risk for PTB, whereas the association was strengthened after adjusting for both parity (OR: 0. 73 place, marital status, and tobacco use explained 0.17, 0.06, and 0.01 of the difference in PTB risk between AE and NAW mothers, respectively. Table 4 shows stepwise logistic regression model with PTB as the dependant variable and ethnicity as the main independent variable sequentially adjusted for each of the variables that either strengthened or explained the ethnicity/PTB risk association. In the final, fully adjusted model, there was no association between AE and risk for PTB (OR: 0.96 [95% CI: 0.91-1.01]).
DISCUSSION
In a study of 617 451 births in the state of Michigan from 2000 to 2005, we found that significant differences in rates of tobacco use, extra-marital pregnancy, and foreign birth between AE and NAW mothers explained the association between AE and lower PTB risk.
We found that tobacco use contributed to the relationship between AE and lower PTB risk in our analysis. Although it has been shown that AE mothers are less likely to smoke than NAW mothers, 35 to our knowledge, there are have been no studies published that document the relevance of maternal tobacco use as a contributor to the relationship between AE and risk for adverse birth outcomes.
Our finding that marital status was a contributor to the association between AE and lower PTB risk is consistent with several studies that have suggested differences in marital rates among ethnic and racial groups as partial explanations for differences in risk for adverse birth outcomes. 2, [47] [48] [49] [50] [51] [52] Finally, our finding that maternal birthplace contributed to the association between AE and lower risk for PTB is consistent with a small body of work that has shown that maternal foreign birth is a moderator of the association between race/ethnicity and lower risk for adverse birth outcomes among several other minority groups, including black Americans, Asian Americans, and Hispanic Americans. 1,2,47,50,51,53,54 Of particular note, Cervantes and colleagues 51 showed that among 57 324 live births in Chicago in 1994, Mexican-born Hispanic women had significantly lower risks for PTB than their American-born counterparts.
To our knowledge, there are only 2 published studies that have assessed maternal birthplace in relation to the birth outcomes of AE mothers. Guendelman and col- It remains unclear why marriage or foreign birth confer an advantage in birth outcomes to AE mothers. It is possible that this advantage can be explained by maternal risk behavior patterns associated with marriage and/or maternal birthplace. It is also possible that this advantage is explained by prenatal care habits, dietary differences, attitudes toward family and childbirth, or levels of community social cohesion encountered by foreign-born AE women. Each of these factors has been shown to be associated with risk for adverse birth outcomes in other analyses, 7, 21, 33, 55, 56 although none was available for direct assessment in this study.
There are several limitations on the findings of this study. First, our study used a limited covariate set. Although we attempted to include variables representing all of the hypotheses that could explain the association between AE and lower PTB risk, there are others that were not accounted for. Of particular note, the only traditional socioeconomic variable that we included was maternal education; the paucity of socioeconomic variables in our study could have compromised our ability to assess the role of socioeconomic differences in contributing to the association between AE and lower PTB risk. This also precludes socioeconomic comparison across ethnicities.
Second, our work is limited by the accuracy of birth certificate data recorded in vital registry files. Gestational age data used in this study to determine cases of PTB was obtained by the Michigan Department of Community Health using the clinical estimate of gestational age. It has been shown that clinical estimates of gestation can be inaccurate in infants with small fetal size, which is associated with maternal age, female gender, smoking, and high altitude. [57] [58] [59] [60] [61] It has also been shown that tobacco use estimates in birth certificate data can be unreliable. 62, 63 Third, because the difference in PTB risk between AE and NAW women is small (1.2% difference in PTB risk), our findings may be of limited clinical significance.
Fourth, the generalizability of our study is limited because our data comes from only 1 US state, and AE women in Michigan may not be representative of AE women in the rest of the United States. For example, although AE women are generally better educated than their non-Arab counterparts, 25 AE mothers in our sample were less likely to report education greater than high school than NAW mothers. Discrepancies in the demographics of AE women in Michigan compared with AE women in the remainder of the United States may be partly explained by the dynamics of Arab immigration to the United States, which is thought to have occurred in 
CONCLUSIONS
This work raises several questions that might be fruitfully addressed in future research. First, future research should assess possible mediators of the association between AE and other adverse birth outcomes, such as low and very low birth weight. Second, there is extensive literature recounting an association between Hispanic ethnicity and lower risk for adverse birth outcomes 50, 52, [70] [71] [72] [73] [74] ; potential mediators of the association between Hispanic ethnicity and risk for PTB should also be studied. Third, future research should seek to identify factors that may mediate the marital status and maternal birthplace hypotheses: differences in prenatal care habits, diet, attitudes toward childbirth, and levels of social cohesion between married and unmarried and American and foreign-born mothers should be areas of focus for future work.
